PACAP Protects the Adolescent and Adult Mice Brain from Ethanol Toxicity and Modulates Distinct Sets of Genes Regulating Similar Networks.
Pituitary adenylate cyclase-activating polypeptide (PACAP) is a 38-amino acid neuropeptide which has been shown to exert various neuroprotective actions in vitro and in vivo; however, the ability of endogenous PACAP to prevent cell death in vivo remains to be elucidated. To explore the capacity of endogenous PACAP to prevent ethanol toxicity, adolescent and adult PACAP knockout (KO) mice were injected with ethanol in a binge drinking-like manner. Biochemical analyses revealed that ethanol administration induced an increase in the production of reactive oxygen species and the activity of caspase-3 in PACAP KO mice in an age-independent manner. In order to characterize the mechanisms underlying the sensitivity of PACAP KO mice, a whole-genome microarray analysis was performed to compare gene regulations induced by ethanol in adolescent and adult wild-type and PACAP KO mice. Gene expression substantially differed between adolescent and adult wild-type mice, suggesting distinct effects of ethanol according to the state of brain maturation. Interestingly, in adolescent and adult PACAP KO mice, the set of genes regulated were also markedly different but seemed to inhibit some similar regulatory network processes associated in particular with DNA repair and cell cycle. These data imply that ethanol induces serious DNA damages and cell cycle alteration in PACAP KO mice. This hypothesis, based on the transcriptomic data, could be confirmed by functional studies which showed that cell proliferation decreased in adolescent and adult PACAP KO mice treated with ethanol but recovered after a 30-day withdrawal period. These data, obtained with PACAP KO animals, demonstrate that endogenous PACAP protects the brain of adolescent and adult mice from alcohol toxicity and modulates distinct sets of genes according to the maturation status of the brain.